Detection of DNA and proteins using amorphous silicon ion-sensitive thin-film field effect transistors.
Amorphous silicon-based ion-sensitive field-effect transistors (a-Si:H ISFETs) are used for the label-free detection of biological molecules. The covalent immobilization of DNA, followed by DNA hybridization, and of the surface adsorption of oligonucleotides and proteins were detected electronically by the a-Si:H ISFET. The ISFET measurements are performed with an external Ag/AgCl microreference electrode immersed in 100mM phosphate buffer electrolyte with pH 7.0. Threshold voltage shifts in the transfer curve of the ISFETs are observed resulting from successive steps of surface chemical functionalization, covalent DNA attachment to the functionalized surface, surface blocking, and hybridization with a complementary target. The surface sensitivity achieved for DNA oligonucleotides is of the order of 1pmol/cm(2). Point-of-zero charge estimations were made for the functionalized surfaces and for the device surface after DNA immobilization and hybridization. The results show a correlation between the changes in the point-of-zero charge and the shift observed in the threshold voltage of the devices. Electronic detection of adsorbed proteins and DNA is also achieved by monitoring the shifts of the threshold voltage of the ISFETs, with a sensitivity of approximately 50nM.